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*Internal deliberative information*--*Privileged attorney-client communication*

Hebert, John

T —— i e
From: Perlis, Robert

Sent: Tuesday, June 11, 2013 11:30 AM

To: Sherman, Kelly; Garrison, Scott; Hebert, John

Subject: RE: Notification for 3282-81

Kelly:

Bob Perlis

Pesticides and Toxic Substances Law Office
Office of General Counsel

US EPA

(202) 564-5636

From: Sherman, Kelly

Sent: Monday, June 10, 2013 12:37 PM
To: Garrison, Scott; Hebert, John

Cc: Perlis, Robert

Subject: RE: Notification for 3282-81

John: |

Boby/Scott: |

Kelly Sherman

Immediate Office of the Director
Office of Pesticide Programs

U.S. Environmental Protection Agency
(703) 305-8401

From: Sherman, Kelly

Sent: Friday, June 07, 2013 3:45 PM
To: Garrison, Scott; Hebert, John

Cc: Perlis, Robert

Subject: RE: Notification for 3282-81




*Internal deliberative information*--*Privileged attorney-client communication*

|

Kelly Sherman

Immediate Office of the Director
Office of Pesticide Programs

U.S. Environmental Protection Agency
(703) 305-8401

From: Garrison, Scott

Sent: Wednesday, June 05, 2013 3:16 PM
To: Sherman, Kelly; Hebert, John

Cc: Perlis, Robert

Subject: RE: Notification for 3282-81

Confidential communication for internal deliberations only. Attorney-client privilege. Do not distribute outside EPA.

Scott Garrison

Pesticides and Toxic Substances Law Office (2333A)
Office of General Counsel

202-564-4047

garrison.scoft@epa.gov

From: Sherman, Kelly

Sent: Wednesday, June 05, 2013 1:05 PM
To: Garrison, Scott; Hebert, John

Cc: Perlis, Robert

Subject: RE: Notification for 3282-81
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*Internal deliberative information*--*Privileged attorney-client communication*

Kelly Sherman . .
Immediate Office of the Director

Office of Pesticide Programs

U.S. Environmental Protection Agency

(703) 305-8401

From: Garrison, Scott

Sent: Wednesday, June 05, 2013 12:46 PM
To: Sherman, Kelly; Hebert, John

Cc: Perlis, Robert

Subject: RE: Notification for 3282-81

Confidential communication for internal deliberations only. Attorney-client privilege. Do not distribute outside EPA.
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Pesticides and Toxic Substances Law Office (2333A)
Office of General Counsel

202-564-4047

qarrison.scott@epa.gov

From: Sherman, Kelly

Sent: Wednesday, June 05, 2013 12:13 PM
To: Hebert, John; Garrison, Scott

Subject: RE: Notification for 3282-81

w



*Internal deliberative information*--*Privileged attorney-client communication*

Kelly Sherman

Immediate Office of the Director
Office of Pesticide Programs

LLS. Environmental Protection Agency.
{703) 305-8401

From: Hebert, John

Sent: Wednesday, June 05, 2013 11:36 AM
To: Garrison, Scott

Cc: Sherman, Kelly

Subject: Notification for 3282-81

Scott -

Thanks,
John
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~ d-CON READY MIXED GENERATION II .

Page 4 of 8
EPA REG. NO: 3282-81 September 25, 2008

STORAGE AND DISPOSAL
STORAGE: Store only in original container, in a dry place inaccessible to children and pets.

Important: For Direction for use and first aid instruction in Spanish, please call 1-866-648-1819
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Efficacy Review: d-CON® MOUSE PRUFE I, 3282-65

200.0 INTRODUCTION

200.1

d-CON PELLETS GENERATION I, 3282-66
d-CON® BAIT PELLETS il, 3282-74

d-CON READY MIXED GENERATION Ii, 3282-81
Reckitt Bencidser, Inc.

Wayne, N) 07474

THis REVIEW DISCUSSES CONRDENTIAL BUSINESS INFORMATION (CBI). DO NOT DiscLOSE CBI TO
THI"™ %" =~"ES OR TO ANYONE LACKING PROPER CLEARANCES. DUE TO CHANGES IN OWNERSHIP OF
THEsE PRUDUCTS AND HISTORICAL PROBLEMS WITH FORMULATIONS (DISCUSSED BELOW) IT COULD BE
ARGUED THAT THE CURRENT REGISTRANT IS A THIRD PARTY FOR SOME DATA CONSIDERED HERE.

Uses

3282-65 is 3 0.005% Brodifacoum dry bait in 1.5-0z or 3.0-0z wedge-shaped cardboard boxes
conditionally registered for indoor use only

to control house mice in homes, industrial, commerctal, agricultural bufldings.

3282-66 is 2 0.005% Brodifacoum dry bait conditionaily registered to control Norway rats, e«
rats, and house mice

in and around homes, industrial, commercial, agricultural and public buildings ... in
transport vehicles (ships, trains, aircraft) and in and around related port or terminal
buildings.

3282-74 Is 2 0.005% Brodifacoum dry bait in |-oz (28-g) placepacks conditionally registered to
control Norway rats, roof rats, and house mice

in and around homes, industrial, commercial, agricultural and public bulldings ... also
... In transport vehicles (ships, trains, aircraft) and in and around related port or
terminal bulldings.

3282-81 is a 0.005% Brodifacoum dry bait in 3-oz bait trays conditionally registered to control
Norway rats, roof rats, and house mice

in and around homes, industrial, commercial, agricultural and public bulldlnés - also
... In transport vehicles (ships, trains, aircraft) and in and around related port or
terminal buildings.

200.2 Background Information

For 3282-65, see efficacy reviews of 12/23/80, 6/5/81, 12/22/87, 8/1/88, 8/11/89, 6/1/90, 6/13/90,
7/11/90, 9/4/90, 3/19/91, 2/1/96, 5/27/99, 1/4/00, and 7/23/01, along with other information in
this product's Jacket. 3282-65 was registered on |1/6/81 to The d-Con Company, Inc., of
Montvale, NJ. As with the other products considered in this review, the ownership of 3282-65
has been transferred several times with no change in registration number. Its current labeling
was accepted by EPA on 1/29/02.

For 3282-66, see efficacy reviews of 12/23/80, 6/5/81, 8/16/88, 7/15/88, 12/29/88, 5/14/90,
7/16/90, 1/30/96, 1/12/98, and 1/6/00, along with other information in this product's jacket
3282-66 was registered on |1/18/81. The current labeling for 3282-66 was "ACCEPTED" by IRB
on 1/5/99. See efficacy review of 1/6/00 for a discussion of the use of "graphics” on this
product's labeling.
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13.

14.

15.

16.

i7.
18.

19.

20.

21

23.
24.

25.
26.
27.

28.
29.

30.

a proposed revised label for 3282-74 for a 1.0 oz - Bait Pack (for Mice)® received
OPP oo *)2+06°02"; ”
a proposed revised label for 3282-74 for 3 °1,0 oz Balt Pack (for Mice and Rats)"

!;zﬁloeg .zoz_ﬂ\e mouse "Bait Pack” label for 3282-74 marked recelved by OPP on

a proposed revised tabel for 3282-74 for a "§/! Bait Pack Oyt stapled to the
mouse "Balt Pack” label for 3282-74 marked received by OPP on *12+06+02";

a proposed revised label for 3282-74 for a 'MMW stapled to
the mouse "Bait Pack” label for 3282-74 marked recetved by OPP on " 12+06°02";

two coples of 2 "DATA MATRIX" dated */1/25/02° for 3282-74, with the second copy
having the names of studies, study protocol numbers, and MRID numbers blacked out;

a Confidential Satement of Formula (CSF) for 3282-81 dated *11/25/02";

3'2 " revised label for 3282-81 fora "12 OZ AND 3 LB, BOX" received by OPP on
L] 2.;
a revised label for 3282-8! for a ") OZ. BAIT TRAY" stapled to the other label

for 3282-81 marked received by OPP on " 2:06+02°;

two coples of a "DATA MATRIX" dated "/ 1/25/02" for 3282-81, with the second copy
having the names of studies, study protocol numbers, and MRID numbers blacked out;

an efficacy report assigned MRID# 458121-06;

an efficacy report assigned MRID# 458121-07;

an efficacy report assigned MRID# 458121-08;

an efficacy report assigned MRID# 458121-09;

an efficacy report assigned MRID# 458121-10;

an efficacy report assigned MRID# 458121-11;

an efficacy report assigned MRID# 458121-12;

an efficacy report assigned MRID# 458121-13:

a document entitled "Explanation for reports 13760.4102 and 13760.4109: The
Efficacy of anticoagulant Dry Bait Rodenticide Using Feed Choice Test with
Albino Laboratory Rats (Rattus norvegicus, Wistar)"; and

a document entited "Explanation for reports 13760.4101 and 13760.4108: The

Efficacy of Anticoagulant Dry Bait Rodenticide Using Feed Choice Test with
Albino Laboratory Mice (Mus musculus, CDI)".

According to RB's letter of 11/26/02 (signed by former RB employee Sean McNear),

All four products have the same formulation (4-PA-165). All four products share the
same efficacy reports and the product chemistry reports.
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*Inert ingredient information may be entitled to confidential treatment*

201.0
201.1

That having been said, it Is clear from the "Explanation” documents that two different pellet
diameters (3/32" and 3/16") were used in the efficacy studies.

DATA SUMMARY

Formulations

The CSF of | 1/25/02 for 3282-65 describes a F formutation which lists simi
named lzgedlents and nominal concentrations for them as those that appear on the last CSF
(dated "6/29/89") accepted for 3282-65. However, broader ranges in certifled limits are

ed on the CSF for edient except the dye component

| on the proposed revised one): and new

The certified limits proposed for the active in t are 0.004-0.0065%, a much broader range

the 0.005-0.006% on the CSF of 6/29/89 which was submitted as part of JJj
E B ﬁ : The reg;tnnt then calied
i expansion of cel or Br oum in 1991, essing to

|
an Inability to formulate baits within the tighter m:ﬁ: L&F were told (EPA's letter of 7/9/9

that would have to document their actial results because the imits bel;! froposed (CSF
dated "2/7/91") were, on percent bases, "beyond the standard ones of 40 CFR 158.175(b)(2)".
There is no evidence in the jacket for 3282-65 that L&F or any subsequent re'glstnntfor that
product provided such documentation, but L&F did slip a CSF dated “6/14/91" with the expanded

certified li notification (ostensibly to add an alternate supplier for the inert
Ingredient

A CSF dated "October 6, | 999" for an "Alternate Formulation” for 3282-65 was found by EPA
not to be acceptable for 3282-65 because EPA does not aliow alternate formulations for
rodenticide baits (excepting dye substitutions with efficacy data support) and because the efficacy
data submitted to su the CSF of 10/6/99 were not acceptable as submitted. The CSF
10/6/99 claimed a different source of Brodifacoum .

and various other Inert ingredients.

The CSF of 11/25/02 for 3282-66 describes asﬁ‘ formulation identical to that
described by the CSF of | 1/25/02 for 3282-65. lation history for 3282-66 also Is
simitar to that for 3282-65, with the CSF of record being dated "2/17/89", the first CSF with

ded certified limits for Brodifacoum being dated "2/7/91", and the rejected CSF for an
*Alernate Formulation” being dated "October 6, 1999°. For 3282-66, there is clear evidence
that the CSF dated “2/7/89" was accented (EPA's letter of 12/29/89), that additional data were
required before the expanded certil __ limits could be accepted (EPA's ietter of 7/9/91), and that
the CSF of 10/6/99 was relected for 3282-66. The jacket for 3282-66 also contains a

*NOTIFICATION" dated “6/14/91" concerning an alternate supplier of
I e but no CSF of that date.

The CSF of 11/25/02 for 3282-74 also lists the same ingredients, suppliers, nominal
concentrations, and certified limits as are listed on the CSFs of 11/25/02 for 3282-65 and 3282-

66. 3282-74 originally was formulated differently from 3282-65 and 3282-66. The last CSF
submitted which bore the original formulation B W
[ is the CSF dated "2/7/91". The CSF of 2/7/71 was reviewed and nearly accepte s

letter of 7/9/91) but for the need to justify the proposed expanded certified limits for

" Brodifacoum.
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*Inert ingredient information may be entitled to confidential treatment*

2012

While the CSF of 2/7/9| for 3282-74 was being reviewed, L&F's Paul Kruger submitted a new
CSF (dated "3/15/91" for 3282-74, explaining that he "had inadvertently Included an outdated”
CSF (that of 2/7/91) In his submission of |. The CSF of 3/15/91 describes a formulation
like that described by the CSF of 2/7/91 for 3282-66, that L&F had changed the
formulation for 3282-74 (unflaterally) some time previously. The jacket for 3282-74 contains no
recordof:’yre(vlme:or:‘lewﬁm IyP)Af 2:1211 :he.'% ef4.:{‘::" | umkh.lhfc.vm%’
subsequen previousty) for -74. The data used to su 3282-74
were submitted in %089!’3 the composition of the test materhlqused in those es Is not
obvious. (As different efficacy data were submitted for 3282-65 and 3282-74, the company may
have felt at the time that the two products differed [by more than particle size].)

R&C also submitted a CSF dated "October 6, 1999" for an "Alternate Formulation” for 3282-74,
which IRB rejected for reasons similar to those Indicated above for the similarly dated CSF
submitted for 3282-65. However, that CSF was "SCANNED" by OPP on 3 2003",
probably because a product chemist had prematurely written "Acceptable Somi Malok 4/17/00" on
it As RB has proposed a formulation like that on its CSF of "3/15/31° (which we appear never
to have acc , the historical problems would be resolved (except for any violations) If the
CSF of 11 were accepted.

The current CSF for 3282-81 appears to be the one dated "12/5/88" because: () the CSF dated
"U7/91" was not accepted for want of analytical data (as with the other products); (2) the CSF

dated "6/14/91° and submitted via TION"® ostensibly to report an alternate supplier
of-H was not addressed by OPP and did
not correspond to the an ted "October 6, | 999" was rejected for
the same reasons given for the CSFs of that date for the other 3 products. Probably because

°NOT ACCEPTED SEE LETTER DATED 7/5/00° was written above "Acceptable Somi Malak 4/17/00",
it was the CSF of 6/14/91 rather than that of 10/6/99 (or the correct one dated "12/5/88") that
mistakenly was “SCANNED" by OPP on "SEP 3 2003".

Efficacy Data

Effectiveness Against Warfarin Resistant Commensal Rodents

To support retention of claims of effectiveness against Warfarin-resistant house mice, Reckitt
Benckiser has cited “00042578", as Syngenta’s Lotstein had said that they could. (There seems
not to be a citation concerning control of Warfarin-resistant Norway rats, which has been
demonstrated for 0.005% Brodifacoum bais.z. The number “00042578" does not look like a valid
MRID or Accession number, as the former should have a hyphen between the 6th and 7th digits
and the latter were only 6 digits long. Nevertheless, information that Lotstein mentions along
with the number suggest a document with authors’ names consistent with 3 people who were
researching Warfarin-resistance and/or Brodifacoum at the time (1980) of the publication.

| looked back into my record of reviews for the initial Brodifacoum applications and
registrations and found that | had accepted reports relevant to the claim that 0.005%
Brodifacoum bait is effective against Warfarin-resistant house mice collected in the U.S. That
‘report was assigned the Accession No. 243576. | obtained a faint blow-back copy of the item
recently from Microfiche and confirmed that the subject matter contained in it was, as | had
indicated in my efficacy review of 12/17/80, which was linked to former registration numbers
10182-38, I0I82-39.C(OI82-40. 10182-41, 10182-43, and 10182-44. The data subsumed under
that accession number still would be acceptable for 0.005% Brodifacoum baits that pass our
other efficacy data requirements.

On 1/29/04, | requested a blow-back of *00042578" as an MRID number. The item assigned that
number was the same report that had been assigned Accession No. 243576 when it was

submitted in 1980. As only 10 subjects were used in the study assigned those numbers, it would
have been inadequate, standing alone to support the claim “kills Warfarin-resistant house mice."
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Collectively, the items in Accession numbers 234660 and 243576 support claims that 0.005%

Brodifacoum baits control Warfarin-resistant house mice and Norway rats in the U.S. and

suggest that the same may well be true for Warfarin-resistant roof rats. The citation of MRID?

:umber 00042578 is insuficient by itself to support the claim for controlling Warfarin-resistant
ouse mice.

The efficacy studies submitted to support reregistration of these products are cited and
discussed below according to target species.

Commensal

Baroch, |. (2002a) Norway rat (Rattus norvegicus) Acute Dry Bait Using Test Substance
Formula 4-PA-165 (Brodifacoum 50 gm): one-day test. Unpublished report, Genesis
Laboratories, inc., Wellington, CO, 89 pp. .

MRID# 458121-10

BarodaQOOh)mpauhavmmnﬂ\bmdyuﬂn “Formula Number: 4-PA-165" as the test
materfal. According to Baroch (2002a), RB pr: prepared bait to Genesis Laboratories and
was responsible for the chemical analysis of the test matertal. In instances in which RB has
documented bait formulations, codes of the form shown for "4-PA- 165" actually have referred to
bait mibxtures and are accompanied by references to notebook pages where information
concerning the preparing of a specific bait batch is provided. It seems that a code such as “4-PA-
165" pertains to the proportions of ingredients in a bait so that the code could be used for baits
of a common composition but different particle sizes.

"Appendtx D8" ("Page 85 of 89" in the Baroch, 2002a, report) consists of a "Recldtt
Benckiser Analytical Services GLP Report™ (which is woefully weak h%rfl’d-ytype
documentation). The "Recidtt Bencldser Analytical Services GLP Report™ summarizes results
of assays of "Samples of Formula # 4-PA-165 Batch # PPO010920 Reference # 811-017" for
Brodifacoum concentration. Twelve assay results are listed. These are for the "start”, "middie®,
and "end" of 4 palls into which balt apparently had been loaded. (None of the 4 products
covered by this review Is sold retall in a container that might be described as a "paif®.) The
results summarized show the test material to have been 45-51 ppm (l.e., 0.0045-0.005 1 %)
Brodifacoum. These results are within a 0.0045-0.0055% a.i. range and suggest better quality
control than L&F claimed that it could attain when seeking to expand the certified limits for these
products to 0.0040-0.0065% Brodifacoum. (See relevant discussions above.) Limits of detection
are not reported on this "GLP Report”.

Baroch (2002a) reports (pp. 51-56) that the challenge diet that Genesis prepared for this
bioassay tested negative for Brodifacoum. The reported limit of detection was 0.53
micrograms/gram or 0.53 ppm. The limit of quantitation was [.88 ppm or about 1727 of the
nominal concentration of Brodifacoum in the test material.

Baroch (2002a) reportedly followed the "one-day” version of OPP Protocol 1.209, the procedure
recornmended for screening for efficacy anticoagulant baits for which claims for control in a
single night’s feeding are sought. According to this protocol, acclimatized groups of singly-caged
rats ’at least 10/gender) are to be exposed to the toxic bait plus OPP rat and mouse challenge
diet for one 24-hr period, after which the bait is removed and the subjects’ consumption of
challenge diet and their general health are to be recorded until the animals die or at least 10
post-exposure days elapse. A 20-animal controi group is to be monitored concurrently to the
test group but is to be fed only OPP challenge diet for the "exposure® and follow-up periods.

Baroch (2002a) essentially followed those {rocedures in this study. As Protocol 1.209
recommends, Baroch inciuded a replicate 20-animai test group in the study design. Thus, there
were 2 test groups and a control group each comprised of 10 male and 10 female rats. Wistar
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temperature were 8 and 9 days after the bait-exposure day, by which ime only the 4 ultimate
survivors and the one marginal feeder that eventually died were alive in the test groups.

Relative humidity ranged from | | X to 67% during the bioassay. The low figure was observed on
12/23/01, which was around the time of the death of the animal (male #12, Replicate |, that died
despite reronedy consuming just 0.3 g of bait. The lowest minimum relative humidity figure
reported for any other day was 23%, which was observed on 2 days during the pre-test ng
period (prior to the 3-day acclimation period which preceded the bait-exposure day).

In the protocol deviation section of the report (pp. 34-35), Baroch (2002a) notes "occasional
swings outside the desired limits” for temperature and refative humidity and states that

The high temperature and low humidity periods that occurred near the end of the
post-exposure period, after all the treated rats that showed symptoms of test
substance exposure were dead.

This non-sentence implies that the extreme (for a laboratory) hot-and-dr’ conditions occurred
on 1272301 after rmale #12 died. The notes for that animal on his p's "SMALL MAMMAL
DAILY OBSERVATION® form imply that it was found dead on | | — the day after the peak
hwmmwanoted. It is not clear from that information whether the humidity in the b
went to or close to 1 |'X while that animal still was alive. (Baroch, 2002a, discusses at
length procedures for assigning rats perfods of survival and giving half-day scores for the day that
animal's were found dead. Under that system, male #12's score would have been 8.5, for 8 days
P°2/32t.3737e)t of exposure when he was observed alive plus his presumed survival for part of

[ .

The Baroch (2002a) trial would be a clearly acceptable stu% but for the temperature and
humidity extremes, especialty those on | | and 12/23/01 and their possible effects on the
health of male #12. | have conciuded that the study may be accepted despite that

problem,
primarily because those most extreme discrepancies only affect the pass/fail status of one of the
two replicates.

Before this smmcan be considered to be applicable for the pending CSFs for and of these d-

Con products, the identity of the test material (formulation, form, and particle size) must be
documented.

Stafford, .M. (2002b) 4-PA-165, 3/16-inch dameter Eellets: the efficacy of anticoagulant drgy_balt
rodenticide using a feed choice test with albino laboratory rats (Rottus norvevéus.‘ WISTAR).
U3n blished report, Springborn Smithers Laboratory, Snow Camp, NC and Wareham, MA,
130 pp.

MRID# 458121-07

To the best of my recollection, the Stafford (2002a) study and the other studies attributed to her
discussed below) are the first from Springborn Smithers that | ever have reviewed. in 2001 and
002, | corresponded with RB and with a Brewer of "Springborn Labs® concerning

protocols and procedures for laboratory efficacy tests with rodenticide baits. In electronic and

oral communications, | stressed the importance of involving EPA early in Springborn's history of
running efficacy studies. In my e-mail of 4/11/02 to Brewer, for example, | noted the following:

Again, It is extremely important to have your work reviewed by us before you have
run a whole bunch of studies. Efficacy trals differ from drug and toxicity trials in
significant ways. Although our protocols address many particulars, there still is a
learning curve with them; and an'] mistakes made in the first trial are apt to be
repeated until you get feedback from us. Those with whom you have contracted to
run rodenticide efficacy triais wouid be welil advised to have your initiai efforts put
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sample” of the challenge diet to be free of "pesticides, PCBs and toxic metals.” The
Smithers facllity in Snow Camp, NC, reportedly over-nighted frozen samples of chalienge diet to
their Wareham, MA, facility for use in chemical assays.

In 3 trials each with challenge diet samples spiked to be 4.99, 25.0, or 59.9 ppm, Springborn
areham) obtained a mean recovery of 78.4*450:5.25%) and a limit of bxctnzﬂon 0Q) of
.561 mg/kg. The 3 *Control® unsplked challenge diet) all were the LOQ. These
figures coms from "APPENDIX Il - ANALYTICAL METHODOLOGY" (ﬂP 42-52 of the
cha

Stafford (2002a) report. That report's "Table 1.° (p. 23) shows 2 analyses of challenge diet
being below an LOQ of 0.559 ppm. ¢

The bioassay was run at the Springborn Smithers fadlity in Snow NC, but the data
reportedly are stored at Wareham, MA. (That situation would make for | ete, or

expensive two-site, laboratory audits.) Stafford (2002a) reports having followed "OPP Protocol
Guideline 1.203", or an m:lmﬂon thereof entitled ngborn Smithers Laboratories
Protocol No.: | |{080/FiF t Efficacy”, adding that

The methods described in this protocol meet the irements specified in U.S.
Environmental Protection Agency’s Test Guideline (Draft) OPP 1.203, Standard
l‘l;;r:)ny Rat/Roof Rat Anticoagutant Dry Bait Laboratory Test Method (U.S. EPA,
| . '

The protocoi by that name that | supplied was the version of "6-18-91".

For this study, Springborn Smithers used 60 Wistar strain hboratory Norway rats as subjects.

The rats were housed individually in stainless steel hanging, mesh-bottom cages with "a bottom

surface area of 651.7 cm™ (equivalent to 10 inches square), thus preventing the animals from

;trntchlngl ozt&ﬁudr tails but still being above the lower limit (500 cm®) on cage size indicated in
otocol 1.203.

The animals were maintained on a 12:12-hr lightdark cycle at 47 foot candles during the "light”
phase. Laboratory temperatures reportedly ranged from 19-28°C (66-82°F), thus running
outside the specified range of 20-25°C (68-77°F). In a "PROTOCOL DEVIATION", Stafford
(2002a) states that the upper extreme was rea

due to a temporary failure of the cooling system which was repaired by noon the
next day. This temperature deviation did not adversely affect the results of this
study since control performance was acceptable.

While it is reassuring that unpoisoned animals did not keel over when the temperature went up
a bit, the conclusion that the exposed animals were not affected by temperature changes is
somewhat overdrawn. Raw data sheets on pages 65 and 66 of the report indicate that the
breakdown was discovered on 5/29/02 and that the repair was completed on the following day.

Relative humidity in the facility reportedly ranged from 50-60% and, like temperature, was
continuously monitored. While outside the 50-55% range specified in Protocol 1.203, the range
reported by Stafford is close to that range (and a bit surprising given the air conditioning
breakdown). Pages 65 and 66 of the report show single handwritten entries for refative humidity
for the study period (5/14-6/10/02). Those entries do indeed range from 50% to 60%. (That
range is much tighter than the one reported by Baroch, 2002a).

Rats were acclimated to laboratory conditions and maintained on local well water and a
commercial laboratory diet (which Purina Mills had "analyzed ... for the presence of pesticides,

PCBs and toxic metals”) for 7 days. The well water also reportedly was free of "pesticides, PCBs
and toxic metals.”
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Al subjects In the control p reportedly survived and gained weight (31.4-64.3 g for males;
21.3-61.0 g for females). These data suggest that the control-group animals were in good health
and that the challenge diet fed to them was of adequate quality.

Table 3a shows data on feed consumption 7 the Replicate | test group as calculated from the
raw data sheets which comprise pages 80-103 in "APPENDIX Iil" of Safford's (2002a) report.
On those pages, data for subjects are presented In cage-number-order — which made extracting
the data very tedlous.

Complicating matters further were the facts that Stafford (2002a): (| ents e recovery
data on a different set of raw data sheets, which occupy pages I&- I&J; and a)ﬁltathe includes

in her calculations negative "consumption® data for Instances in which the feed weighed more at
weigh-back than when it was presented initially and/or the amount of recovered spillage under an
animal's cage, when added to the weight of the feed container at weigh-back, created a number
larger than the weight of the loaded container at deg:l t. In Table 3b, | present the feed
consumption results for Replicate | as adjusted ord These data come from pages 121-
130 in "APPENDIX IV - COMPUTERIZED DATA".

A "NOTE TO FILE" dated "06/17/02" that ap&urs on page 75 of the report indicate that
splled.w nntarhlmwu collected dally, nl:m;’ X bag' whl;Ahm‘ouh wan'r:te fully” sealed so
as “to permit the spilied bait to dry’, a at a later date”. were '
“abeled with the date of coflection and the cage nuriber”, b

some of the spill ed more than the total amount (calculated) removed from the
feeder for that day. This occurrence s explained by the fact that the catch pans did
not capture [00% of the spill. Some spill fell just outside the edges of the pans and
this was collected on the day that each animal died in the respective 3@ []
However, this "extra spill® was labeled with the date of the beginning of treatment,
since It was impossible to determine the exact date each pellet was spilied.
Therefore, a number of the dally spill weights resulted in negative weights for total
bait consumed. The total |15-day consumption values for each animal reflect positive
values, indicating that these negative numbers “evened out” over the course of the
I15-day test.  This "evening out’ resulted in the same value for total food
consumption as If the post-death “extra spill® value had been divided by the number
of the days the animal was in the cage and then that amount was added to the dally
spill value for the respective cage. electronic data print-outs provide all values
of bait consumption: exact dally values of bait left and bait added, and cakulated
values for bait used (for chemical use tracking purposes), bait removed, and bait
consumed (removed minus spilf). Therefore, reviewers will be able to identify the
values used in all calculations.

Identifying the values is one thing (and not an easy thing in this case). Having confidence in them
is another. In this "NOTE TO FILE" Stafford makes a vallant but unsuccessful attempt to turn
lemons into lemonade. As there is no way at this point to determine who spilled what. At best
the “corrective® effects of including "negative” consumption figures would apply to composite
summaries. As animals apparently were randomly assigned to cage numbers, balt spillage outside
of catch could not even be assigned to a test group let alone to a specific gender or
individual rat.

“Extra spill” of challenge diet could not even be assigned to treatment versus control groups i
the animais were randomly assigned to cages within racks. Stafford attempts to dismiss spilled
challenge diet as a factor with a handwitten note added to the “NOTE TO FILE" dated
"06/17/02". That note reads as shown below.

The rats did not oppeoar to spifl any of the OPP Challenge Diet, which was of a much finer
consistency than the bait pellets. Therefore, OPP spill was not collected.
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dtemmnd!bghrochQOOh)isshowntobe icable to the bait that s to be used In
82-66 and 3282-74 in the future, neither the Stafford (2002a) study nor the Stafford (2002b)
dy would be needed to sy rat claims for that product. A rat placepack-penetration study
would be needed for -74. As there are no rat clalms for -65, no rat study is

for MOUSE PRUFE Il. The "READY MIXED" product 3282-81 h has consisted
crumbled peliets and, as such, would have to be supported by a separate rat cy study.

Stafford, L. M. (2002b) Determining the efficacy of antic dry balt rodenticide using a feed
choice test with albino laboratory rats (Wistar rats, following OPP Protocol guldeline 1.203.

l'J;rubllshed report, Springborn Smithers Laboratory, Snow » NC and Wareham, MA,
pp.

agggs=

MRID# 458121-06

This item Is the 13760.4109 study that, according to Input from Springborn Smithers and RB, Is
su to show adequate palatabllity of the test matertal. Again, Susan Hamel is fisted as the
“Technical R Writer” and Jennifer M. Stafford as the “Study Director”. The
“INTRODUCTION" section to this report acknowledges the existence of the Stafford (2002a)

study, adding that

.. interpretation of palatability data was not conclusive ... This study was thus
conducted to provide a more accurate assessment of test substance palatabifity.

The describes the test material as "4-PA-165, 3/16-Inch dameter pellets, Batch No.
PP020627", adding that RB Indicated that the batch had "a purity of 0.005%" and was stored at
room temperature once Springborn Smithers recelved it e 115" of the Stafford (2002b
report is a "Reckitt Benckiser Anal{tial Services GLP Report” for "Log Number : 020397" and
*Formula # 4-PA-165 Batch # B020627". According to this sheet, 3 sa of this batch (one
sample from each of 3 “Pall* numbers) assayed at 52-57 ppm (0.0052-0.0057%) Brodifacoum.
These results were very-to-fairly close to the nominal concentration of 0.005% Brodifacoum
claimed for all 4 products discussed In this review, again suggesting that the previously
"proposed” certified limits of 0.004-0.0065% were too broad. -

Chall diet (perhaps from the batch used In the Stafford, 2002a, study) was prepared and
analyzed by a Purina Mills facility in Richmond, IN. The challenge diet then was shipped to
Springborn Smithers In Snow Camp, NC, where it was frozen at -18°C until It was thawed for
use at room temperature or shipped frozen to the Wareham fadility for chemical assay.

At Wareham, the 3 "Control” samples (unspiked challenée diet) all were below the LOQ of
0.561 according to "APPENDIX Il - ANALYTICAL METHODOLOGY" (pp. 38-48 of
the Stafford (2002b) report. That report's "Table 1.” (p. 21) shows 2 analyses of challenge diet
being below an LOQ of 0.559 ppm.

The report’s statement that Springborn Smithers’ protocol for this study outlines methods which
“meet the requirements specified in” EPA's “Test Guideline ) 1.203" Is not completely
factual. The period of ure to toxic bait was limited to 3 days rather than the |5 specified
in Protocol 1.203. (The 3-day tests that many registrants have run for second-generation
anticoagulants actually were run according to the old - pre-1991 - versions of the acute-bait
protocol for Norway rats, 1.209. That protocol was modified in 1991 such that the exposure
duration was limited to two days for actual acute rodenticides and to one day for second-

eneration anticoagulants for which registrants wanted to obtain or retain some sort of “single-
feeding" claim. When anticoagulants are tested under the current version of Protocol 1.209, the
follow-up period may be extended to 12 days, as Baroch, 2002a did)

The subjects were 60 Wistar strain albino Norway rats obtained from a singie source. For the
bioassay, they were caged individually in “Unifab series 1200 welded-angle rack, solid-shelf style
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symptoms (other than death) were reported on Day 4. These animals included 6 of those that
were bleeding at the ear ond\epreviousdab‘plusllmore.ﬁeod\ertwonudntm
bleeding at the ear tag on 3 were dead on 74 By day 5, there were 5 more deaths and
20 live ones that were bieeding at the ear tag. This information does not prove that ear
contributed to the fact or the timing of these animals’ deaths, but It seems clear snough that a
different method of marking animals should be used in efficacy trials involving anticoagulant baits.

Al control-group rats survived the “In-life” portion of the study, and afl but one gained
(4.2-683 ¢ gr 8 males, 2.8-43.8 g for 9 females). One control-group female los‘tﬂo g

As reFortedbyStafford (2002b), c site balt acceptance was 40.1% for Rep. | and 42.0% for
Rep. fl. These data su omﬁlnccepunce. surpasslnsmecmwon of 33% composite
acceptance in Protoc .203 ta for the animal In 7 were “inadvertently not
recorded on day 3° — 9/2002. That animal appeared to vestron;tyﬁvoreddtebaltonbaysl
and 2) Itbdearfr‘:m;:bla 5a and 5b, however, that there were relatively Forll 2
feeders, assuming that the acceptance data reported reflect actual acceptancs.

the 40 test-group rats, reported acceptance was less than |15%. Theuanimls
survlvon.nonedwhlch ate more than 3.3 g of bait Thatarmuntofbaltshouldhave
contained about 0.17 Brodifacoum or between 0.65 and 0.70 for rats Ingln
the 250-g range. A published acute oral LDy, value for Norway rats is 0

(Timm, 1994, In Prevention and Control of Wildiife Damage, p. Glﬂ)thhﬂmdhcoum
baits can sometimes pass * one-day"mllkeﬂ\atreponedbyhrodtmy

The containers of bait and challenge diet that were used for moisture control re .
) weighed 328.1 g and 289.6 g, respectively, when loaded on 9/1702, which
coincided with the onset of the balt-exposure period. Of these weights, 40.0 g rtedly were
the diets and the remainder the weight of the container (less lid and food follower). Over the
course of the bait-exposure period, the we ﬁ of the loaded bait container deviated from its
initial weight by -0.9 to -1.2 g, while the loaded challenge diet conulner was 0.2 t0 0.3 g below
its Initial weight. Over the relm ining 12 days of the study (excepting Day 12 when the
observation was * 'sseg") the welght of the loaded challenge diet container was 0
to 0.3 g below its Inltlal weight For reasons unclear, weight fluctuations of the bait container
were monitored over the same period of time, during which they were |.1 to 1.4 g below the
initial weight.

Whether the loaded containers actually were welghed on 9/17/02 is not dear. From “Page 14"
of the report, | gather that aliquots of 40.0 g or bait and of challenge diet were weighed out and
Ioaded into plastic bags. These were then dumped into the respective containers for them each
day. These containers then were assumed to weigh In at their tare weights plus 40.0 g. At
weigh-back, the containers plus food were we?hed. That 40.0 g of the diet actually got into the
containers assumes that the initial weighings of the diets all were precise and that essentjally
none of the diets was spilled or left behind in loading or emptying the plastic bags.

The raw data sheets for food consumption list only the weigh-back results. It seems likely that
Springborn Smithers entered “tare + 40-g" weights for all of the containers into some
spreadsheet where differences were computed once the weigh-back data were entered. Even
with tare weights being provided, | cannot evaluate the accuracy of the summarized consumption
data efficiently. Consequently, the results shown in Tables 5a and 5b are those that Safford
(2002b) reports. Stafford (2002b) does not report consumption by test day nor does she break
it out according to gender as | do in Tables 5aand 5 b.

In light of the substandard mortality results reported, | feel that tedious checking of the accuracy
of the reported consumption data would not be a productive use of time. in addition to the

problem with taken no weights for loaded containers, such assessments would have to take into
account splllage, which is recorded on “SPILL RECORD" sheets that appear on pages 92-112 of
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O ®
4-PA-165, 3/16-inch diameter pellets, |-ounce glnce- ;bcm m

manufacturer and ready to market, Batch No.

reported by the Study or to have a of 0.005% ... recelved from Reckitt
Bmcldserbllom\hnerlcaonBAprﬂmrls une 2002.

Thus, it is chaimed that material from the same batch was recelved in two shipments which
arrived 63 days apart. Why this happened might be explained by the text quoted below from
"Page 10 of the report.

The Initial in-life phase began with the Initiation of treatment of 14 june 2002.
However, the Incorrect size placepacks were inadvertently placed In the test cages.
Therefore, the first Initlation was terminated on day | of the study and all test
animals were euthanized. A new batch of test animals was obtained and the in-life
gfﬂsgooz reported herein was initlated on 26 june 2002 and was terminated on 16 July

The placepacks for 3282-74 are supposed to hold | oz of balt, period. How an ®incorrect size”
even could have existed is not clear. The bait batch of interest would be the one used for the
bait in the placepacks used in the study that went full term. The packs used in the bioassay
reponed;held | oz of bait, but packs of this size reportedly were recelved on 423/02 as well as
on 6/25/02. This account begs the question of the source of the packs of “incorrect size”.

Using a different placepack size in the bicassay from the one that Is, or Is to be, registered would
not necessarily negate a placepack penetration stud( If the placepacks used were made of the
same type and thickness of plastic or other material, the resuits likely would be applicable to
placepacks of different sizes.

The Stafford (2002c) report does not appear to include any information pertaining to assays of
the test matertal for Brodifacoum content.

After it was received, the bait reportedly "was stored at room temperature” (range not
indicated). :

As with the other Smithers studies discussed in this review, a Purina Mills facility in
Richmond, IN, pre the challenge diet, analyzed it for certain contaminants, and shipped it to
Snow Camp, NC.

Stafford $2002c) states that the challenge diet was "maintained at or below -18 °C from receipt
until use® but does not state whether Purina Mills froze it after preparation and/or whether it
was or remained frozen during shipment. Purina Mills reportedly found a 'reeresemadve
sample” of the challenge diet to be free of "pesticides, PCBs and toxic metals.” Purina Mills
reportedly attested to the identity and percentages of the components of the challenge diet but
no information is presented on the screening of particle sizes.

In 3 trials each with challenge diet samples spiked to be 4.99, 25.0, or 59.9 ppm, Springborn
S\Nareham) obtained a mean recovery of 78.4% (SD=5.25%) and a limit of quantiation (LOQ) of

561 mg/kg. The 3 "Control® samples (unspiked challenge diet) all were below the LOQ. These
figures come from "APPENDIX Ii - ANALYTICAL METHODOLOGY" (pp. 40-49 of the
Stafford (2002c) report The main report's "Table 1." (p. 20) states that 2 analyses of challenge
d;e(t) ;I;c;wed ?rodlfacoum to be absent from the challenge diet (or at least being below an L06
of 0.559 ppm).

The bioassay reportedly was run in the Springborn Smithers facility in Snow Camp, NC.

19

91




92



®

mnNnodMgdfeodmmmhanedwlthaunea the 200 g
OPP Diet was monitored such that the level stayed above the 200 gmlrk.ensudnga
minimum of 40 g per animal per day per feeder ( 40 g x 5 animals = 200
resulting amount of OPP Diet provided (a minimum of 400 g pe ago)dosdy
appro:dmmﬂnamuntdhltprovided(l.’spacksofzago 20 g per cage).

That probably provided a reasonable balance in the amount of the two diets
avallable. (The amount of baltin IS |-oz fg;aacks would be more like 425 g) That the placepacks
could be removed to places of relative safety would have afforded them some advantage, but the
same sort of advantage would o'~ 'n actual baiting situations.

A total of 12 of the wnk cager -~~e used to house the 3 groups of 20 rats each (4
subgroups/group) used In this swuy. There were 2 test groups of {0 males and 10 females each

and | similarly comprlsed control group. Starting weights reported for the rats used in this study
are summarized below.

GROUP SEX INITIAL BODY WEIGHTS
Mean Range
Control Males 243.2 233.3-253.1
Females 219.8 204.2-2324
Rep. | Males 2442 227.1-257.9
Females 2229 213.3-2382
Rep. 2 Males 242.6 224.3-263.1
Females 21.9 207.2-235.2
These data fall within the animal weight requirements of Protocol 1.217.

Rats were to be to the choice between bait from the placepacks and challenge diet
from the jars for |5 consecutive days, after which no new placepacks were to be added and
challenge diet only was offered to surviving animals.

Stafford 002c) reports that all test-group rats died during the bait-exposure period (100%

l?' In Replicate 1, males died 4-12 days after the onset of bait exposure, while females
dled in 5-12 days In Replicate 2, times to death were 5-9 days for both the males and the
females. Among the males in Replicate | there were 5 that lost weight (3.8-59.0 g) and 5 that
gained (8.9-21 S P Among the females in Replicate | there were 9 that lost weight (6.1-64.9
and | that gained (6.8 g). In Replicate 2, 7 males lost weight (2.1-43.0 g) and 3 gained ;0 8-25,
g)- Replicate 2's females included 9 that lost weight (1.2-62.2 g) and | that gained (10.7 g).

Control-group animals reportedly all survived and gained weight (36.5-75.4 g for the males, 5.4-
41.7 g for the females).

Reported use of placepacks in the 8 test-group tanks is summarized below. -
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The test matertal Is !dentified in the r*:rt as “4-PA- 165, 3/32-inch dlameter” and as “D-Con®

Mouse Prufe II”. it reportedly had a “Purity” of “0.005% (50 ", which clearfy is a reference
to Its nominal concentration of Brodifacoum. Springborn Sm stored this bak at room
temperature.

At the end of the report's “APPENDIX Il - ANALYTICAL METHODOLOGY  Is a si

sheet of paper entitied “Recidtt Bencldser An Services GLP Report” which implies
that 2 assays each of 3 samples of “Formula # 4-PA-165 Batch # B02029A Reference #81 |-
048A Mouse Prufe Il 3/32)" came in at 48-50 (0.0048-0.0050%) Brodifacoum. The

assay was run some time between “02/04/2002" and "“02/13/2002°,

The challenge diet that Purina Mills prepared was found to be negative for Brodifacoum with a
limit of detection of 0.000056 | % (indicated in “APPENDIX II” (“Page 48")and 0.0000599% on
Page 24 of the basic r Once they received it from Purina Mills, Springborn Smithers stored
the challenge diet at - 18°C until brining it to room temperature for use in the bioassay.

The CD-1 strain mice were obtained from a commercial source a week before the start of the

balt-exposmrhauofﬂ\ebloasay. The animals were house individually (an option itted
by Protocol 1.204). Safford (2002d) describes the cages used as follows: perm

.. Unifab series 1200 welded-angle rack, solid-shelf style cages, with series 470 open-
top, hanging cage bins. A solid. stainless steel sheet of metal was Inserted into each
cage, which covered the floor of the cage to provide a solid bottom. Each cage
measured 22.9 x 35.6 x 20.3 cm, presenting a bottom surface area of 651.7 am’.
Each bin was composed of stainless steel, #2 mesh front and bottom (which was
covered by the Insert), with solid stalnless stee! sides and back. Laboratory grade

ne shavings were added to a depth of approximately 2.5 cm, covering the metal

ttom of each cage.

In paragraph 3.1, Protocol 1.204 (revision of 6-18-91) states,

Mice should be placed in solid-bottom all-metal cages designed to hold laboratory
mice or in speclally constructed or modified cages suitable for maintaining house
mice for this type of test

Due to problems created when wood shavings were added to the cages (see below), it might
have been better if the mice had been housed on wire-bottom cages.

Some 60 mice were used. These were assorted into 3 groups of 20 mice each (10 males and 10
fernales). The two test groups were offered a choice between bait and challenge diet for |5 days
(or untll death) follow b( a 5-day follow-up period during which they were offered onz
challenge diet The control-group mice were offered only challenge diet (and water) for 20
consecutive days. Diets were offered to the mice in 20-g amounts in

4-ounce feeders, [which] when fllled with 20 g of Chalienge Diet or balt, allowed
space for mice to climb into the feeders and wallow in the feed. To reduce this
space, the lower half of the feeding fars were filled with coarse sand, on top of which
was placed an aluminum foll disk to separate the sand from the feed. At this point
the tare weight of each feeder was recorded and then the chailenge diet or the
rodenticide bait was added. Two feeders, each containing at least |5 g of Challenge
Diet were placed at the front of each control Two feed Jars were sl

placed in each treatment cage, but the anticoagulant bait was placed in one and
Challenge Diet in the other. Each treatment cage feeder was supplied with at least
I5 g of the appropriate feed type. All feeders were weighed daily to determine the
amount of feed removed, and additional feed was added to bring the total feed jar
weight back to within 0.1 g of the initial weight. The positions of the feeders were
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GROUP SEX (n) INITIAL BODY WEIGHTS
Mean Range
Control Males (10 - 267 24.1-29.0
Females (10 22 19.1-255
Rep. | Males (I I; 27.3 23.4297
Females (9) 22.6 20.1-26.0
Rep. 2 Males (9) 26.1 220-287
Females (1 1) 2.7 18.8-27.5

Although the numbers of males and females were off, the differences between sexes in mean
body weight were under the 5-g maximum in all groups.

Tables 6a. and 6b. summarize the results obtained in the test groups. Mortality in Rep. | was

Just 65% with 3 of 11 males and 4 of 9 females surviving. In Rep 2, Mortality was 60%, with 4 of
9 males and 4 of |1 females surviving. These results were well below the Mortality criterion of
90% in Protocol 1.204. Even if the conduct of this study had been flawless, these poor results

would have flunked it

In general, test-group survivors in this trial gained weight, while victims lost. Survivors gaining
welght included all 3 male survivors (0.1-4.1 g) and 2 of 4 female survivors (2.2-4.7 g) in Rep. |,
with the other 2 female survivors losing 0.1 and 0.4 g. The 8 male victims in Rep. | all lost
weight (0.8-6.7 g) as did all 5 female victims (0.7-8.7 g). Three of 4 male survivors gained weight
(0.7-0.9 g) In Rep. 2 as did all 4 female survivors (0.5-1.2 g). All 5 male victims in Rep. 2 lost
weight (2.2-6.6 g) as did 6 of the 7 female victims (4.1-8.0 g). One female victim gained 0.6 g.

All mice in the control group survived. All but | of these mice gained weight over the course of
the study. One male lost 1.6 g, while the other 9 gained (0.6-2.6 g). Females gained 0.6-4.3 .

Stafford (2002e) reports food consumption results in extremely convoluted manner, not even
summarizing the data by group or gender. The raw data are no help in this either
because Initlal loaded weights for food containers are not supplied, except in the case of the two
containers that were used for purposes of moisture control. Spillage data are presented by
animal and diet by day, but | have no numbers to which to apply those adjustments. As the s

is a flunker anyway due to the poor mortality resuits, the data that | present in Tables 6a. and 6éb.
were taken di from Stafford’s (2002e) “Table 4." Those numbers indicate a couple of
negative consumption figures (a blological In{ossibillty for rodents) for challenge diet (hence
individual Acceptance scores exceeding 100%).

Orerall, composite acceptance scores for groups and sex classes within groups were in the 40-
60% range, with mean scores being similar. Such results mask a bipolar distribution in which 15
mice acce the bait at 22% or less and survived, with |3 of those accepting it at less than
10%, and 25 mice accepted bait at 25.3% or higher and died, with 21 of these accefdng bait at
more than 70% of total food intake. If these results refiect the animals’ actual preferences rather
than some experimental artifact, they would mean that a substantial fraction (%) of the CD-|

. house mice'exposed to the bait did not like it to the point where they survived exposure to it

Stafford and/or Hamel composed 2 “CONCLUSIONS" paragraph which reads as shown
below.
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obtained and the in-life phase reported herein was inltiated on 20 August 2002 and
was terminated on 9 September 2002,

In other words, 3 control-group mice died within 9 days of the onset of the bait-exposure period
and 2 of them appeared to be suffering from anticoagulant poisoning. Springborn Smithers then
ended the test and kitled the survivors. Had the lab continued the trial, more control-group mice

have died. The caging arrangement used may have facilitated the assumed cross
contamination of feed, and Is it not clear whether of what steps were taken In the second run to
keep cross-contamination from happening again.

Stafford (or Hamel) describes the test material as

4-PA-165, 3/16 inch dlameter pellets, |-ounce cepacksaspreramd the
manufacturer and ready to market, Batch No. 811-0488, CAS o.56073-|0-0.

reported by the Study to have a purity of 0.005%...

The “Recidtt Bencidser Services GLP Report” appended to this efficacy document
indicates that “Log Number : 0 of “Formula # : 4-PA-165" assayed at 0.0050-0.0052%
Brodifacoum in 2 runs each of 3 samples.

Once L3 Smithers stored the placepack product “at room temperature in the
QWMWMM%I:WM "

Again, the challenge diet reportedly was prepared by Purina Mills, shi to the Snow Camp,
NC.fadﬂtyforﬁlnthebloamy. Frommera.somewusentontopwdardmnMA.for
chemical analysls. Once Springborn Smithers got hold or it, the challenge diet reportedty was
frozen at -18°C untll it was used (at “room temperature” for the bicassay).

Smithers found the challenge diet to be free of Brodifacoum (l.e., below
limits of quantitation of 0.599 m according to the text of the report and 0.561 ppm according
to “Table IA.” of "APPEN i1 - ANALYTICAL METHODOLOGY").

Springborn Smithers used CD-1 laboratory mice rather than Swiss Webster strain. Mice were
group-caged In single-sex subgroups of 5 animals each. Test groups were comprised of 4 such
subgroups, 2 of males and 2 of females. A control group was similarly comprised. Starting
weights reported for the mice used in this study are summarized below.

GROUP SEX INITIAL BODY WEIGHTS
Mean Range
Control Males 240 21.7-258
Females 23.1 19.5-26.0
Rep. | Males 25.8 21.2-27.3
Females 23.2 20.2-26.0
Rep. 2 Males 239 20.5-26.3
Females 23.7 22.3-25.4
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&d\dythlunwnnldodlnamm pack was removed from that
opllom the fatality. Toalcuhte&ﬂyv:lues or new penetrations, the number of
fataliies and corresponding removed place-packs were taken into account...

The “choice” phase of the test was continued for |5 days, after which time, surviving test-group
mice were offered only challenge diet for 5 more da orundlthemlceded.Co'mol-group
mice got only d\allengo diet as oodfor 20 stralght

Reported use of placepacks in the 8 test-group half-tub cages Is summarized below.

REPLICATE | REPLICATE 2
Cage # Cage #
3 4 N B Total | 2 7 8 Total
PACKS
Placed 5 5 5 5 20 5 5 5 5 20
Added 12 16 12 4 “ 10 18 8 20 56
TotalUsed 17 21 17 9 64 IS 23 13 25 76
# Penetrated 14 20 14 9 57 IS 19 0 25 69
% Penetrated 82% 95% 82% 100% 89% 100% 83% 77% 100% 9I%

These data suggest that mice had little Inhibition against or difficulty in penetrating placepacks.

As 2 likely result of ingesting balt, all test-group mice died. In Rezﬂatel males died 4-9 days
after the onset of sure to phce;ncks while females died in 4-13 days. In Replicate I, males
died in 4-10 da females in 5-19 days, with 2 females living beyond the 15-day balt-exposure
riod. The 100% Mortality score eve achieved in both the groups exceeds the 90%
ortality criterion for Pmtocol 1.218. No deaths were reported in the control group during the
second attempt at completing this bicassay.

Eighteen of 20 mice in Replicate | weighed less at death than they did Inltlal? a day before the
start of the acclimation period. All females in this group lost weight while 8 males
also fost (0.1-3.6 g) and 2 gained (0.5 and 0.8 g). In Replicate I, 17 of 20 mice lost weight,
including all females (0.9-10.3 g) and 7 males ; 3-3.1 g). Three males gained (0.3-1.9 g). Nine of
10 control-group males gained weight (3.3-8.7 g), whi ‘one lost 4.7 g Nine of 10 control-group
females gained weight (1.1-3.5 g), whlle one maintained a weight of 25.6 g.

According to the Stafford (2002f) report, the temperature in the test room was 21-27°C (about
70-81°C) during the study going about 4F° beyond the ra tie e (20-25°C) stipulated in Protocol
1.218. Relative humi n‘.e:? was 50-63%, close to the required range (50-55%); while
fllumination averaged foot

The biggest problem with this study is the design of the cages which (1) were way too small and
(2) may have allowed cross contamination of materiai, even in the study in which none of the
control-group subjects died.
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b the report (MRID# 458121-11) by Baroch (2002b).

These studies are considered to be applicable to the balt formulations and particie sizes
Wammmmnwawzg‘mmmmumom
“J{ﬁw lletusedhltmbeam I:nltoq;gtlm mmllmmdw
one 24-hr supports 8 “single night’s feeding™ rat chaim specific balt.
Baroch (2002b) study su house mouse claims and a “single night's feeding” clims
housendceforthe%Z-dhmurpeﬂetﬂntreponedymmodhdutmd(.

For the limited purpose of indicating that commensal rats are Ikezlto chew through the

placepack matertal used to access the balt inside it, the report (MRID# 458121-12) also
would be adequate.

As yet, we do not have documentation of the specific compositions of the baits that served -
as test matertals in the accepted studies nor do we have documentation of the ¢
of the placepack material assoclated with the MRID# 458121-12 study. Therefore, their
relevance to the pending Confidential Statements of Formula (CSFs) and particle sizes for
the various Brodifacoum balt products registered to you has not been established. You
must provide a submission which indicates exactly how each of the batches of test baits
used in the 3 studies mentioned above was formulated and what the pellet dlameter was for
that test balt. You also must indicate the particle sizes and that you intend to use for
these balt ucts. It sseive o us that you intend to use /16 -diameter peliets for 3282-
:fe:de ..7{%&.6 pecifically fzmand cpnrﬂd:r

assumptions tes type mean size that
are to be used for 3282-81. Historically, we have not allowed “bridging” of efficacy ata
between peliet sizes or between peliets and meal baits of identical formulations.

the rather borderiine resuits and the abundant evidence of marginal feeders in

the studies that we have accepted, we see no good grounds for making exceptions to our
practice with respect to these studies. "

The other 5 efficacy studies submitted on November 26, 2002, for these four products and,
because of shortcomings in procedures and/or performance, cannot be “rehabllitated”. If it
were paired with a new choice-feeding laboratory efficacy trial (e.g.. Protocol 1.204 or the
“one-day” version of Protocol 1.210) of quality and appropriate results, the mouse
placepack-penetration study (MRID# 458121-13) by Stafford (2002f) could serve the limited
purpose of indicating that house mice are iikely to penetrate the placepack material used in

that study to obtain The ck material used in that study would have to be
documented as the inference would pertain only to that matertal.

o ¥

7

!

The Norway rat efficacy trials run by Springborn Smithers Laboratories (MRID## 458121
06 and 458121-07) are not acceptable. Along with various procedural shortcomings, the
data on bait and challenge diet consumption were compromised in the study (Stafford
2002a) to which we assigned MRID# 458121-07. As that study has an applicable
“acceptance” criterion which the data reported falled to meet, it would not have been
accepted even If it were free of other problems. Although better a results were
mud for the study that we assigned MRID# 458121-06 (Stafford, 2002b), that study

to meet the mortality requirement. While we are not convinced that the
with determining bait and challenge diet consumption were solved for the second study, we
should observe that results of substandard mortality with a well accepted bait typically
occur if the bait is grossly underformulated or if there is a relatively high incidence of
marginal feeders in the test groups. The latter seems to have been the case in the Stafford

(2002b) study, in which 7 of 40 (18%) rats in the two test groups consumed 3.3 g of bait or
less with 6 of those animals surviving.

The mouse choice-feeding studies (MRID## and 458121-08 and 458121-09) also were not
acceptable. As acknowledged in the report by Stafford (2002d), there were problems with
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the need to weigh feed containers before and after they are loaded each time they are

used (as opposed to loading plastic bags with “precise™ amounts of diet and ass
that brelhblymsfen"‘o‘dtod\econuherwhldmnlnuwaeommmm .

Laboratory personnel may contact Dr. William Jacobs at 703-305-6406 i wish to

4. The ttem (MRID# 00042578) cited to su the claim of against Warfarin-
resistant house mice Is a resubmission of a study thet was origl submitted In (980 and
assigned Accession# 243576. That report Is of a 10-animal trial supports the chim
when considered in conjunction with other data submitted In 1978 In a package that was
assigned the Accession# 234660.

TE TO ADMINISTRATIVE REVIEWER: DELETE THE PRECEDING PARAGRAPH IF IT IS
MINED THAT DISCLOSURE OF UNCITED MRID OR ACCESSION NUMBERS TO THIRD
PARTIES IS NOT APPROPRIATE.]

5. Results of balt assa; lndudedlndre:foremﬂoneddﬂo;.zre suggest that the
posed certified limits which appear on the CSFs of “[ 1/25/02" for your Brodifacoum
Elotproducumtoobroad. As we have no information on hand which indicates that the
data that we requested more than a decade ago to support requests to the certified
limits for your Brodifacoum balts ever were submitted, we remain of the that the
E:oposed range Is too broad and that something along the lines of 0.0045-0.0060% would

more appropriate. .
328265
6. Our acceptance of the Baroch (2002b) stu SHRID# 458121-11) means that the balt
formulation and particle size g’e 2°-dlameter pellets) used In that study would be
acceptable for future use in 3282-65. If that bait were shown to be used In 328265, no

additional efficacy studies would be required for Mouse Prufe Il as long as its labe! continued
to direct users to open the wedge boxes upon placement for use. That having been said,
we would be remiss Iif we did not observe that there ed to be palatability

with the test bait(s), at least with some mice. You consider improving this bait

7. Make the changes listed below to the label for the “1.5 0z and 3.0 oz sizes” that was
submitted on November 26, 2002.

a  Change the modified single-feeding claim on the front panel to read as shown below.

House Mice may consume a lethal dose In a single night's feeding with first
dead mice appearing 4 or 5 days after feeding begins.

b. Inthe “NOTE TO PHYSICIAN AND YETERINARIAN" change the sentence

“Contains Brodifacoum, an anticoagulant with a half-iife in the dog of | - 4 days” to
which is neither false nor misleading. |f that half-life e were correct and

the whole story, there would be no need to continue Vitamin K, administration “for up
to 30 days”. As prolonﬁaed prothrombin times and symptom rebound have been
demonstrated for Brodifacoum, treatments for 30 days or more have been needed in
clinical situations. Therefore, the impression created by the half-life statement (even i
accurate for something like plasma) is misleading and potentially dangerously so.

8. On the label for the “60z (170g) Outer Carton (4/1.50z wedges™ package, make the
same changes as are noted above for the “1.5 0z and 3.0 oz stzes”. Note also that the
“Graphic - Mouse"” that is to appear on the front panel must be the graphic that we
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e Under “APPLICATION DIRECTIONS:", change “rodent a to “rat activity”

l:a ﬂt;.:" third sentence of the inset paragraph entitied “To Control Norway and Roof

f. Insert the heading “Follow-Up:" at the nning of the kst paragraph of the
“APPLICATIO DIRECTIPONS:” suggcuo?f ’

g Submit a copy of the “Graphic - Rodent” that is to on this label. The rodent
depicted must not be of a species that Is not claimed on this label. The graphic may

not dezct any balt application that Is inconsistent with the label's required text or that
might be { as being so.

8. On the hbel for the “3 OZ, BAIT TRAY". the modified single-feeding claim and
M“NOTETOPHWCIMMDmmNM”hMmmum

indicated above for the label for the "2 OZ BOX". To accommodate the text that has
been added to the precautionary sections, you should consider dele tonal claims
?e.g.. “Solving America’s Rodent Problems ..." and “SATISFACTION GUARANTEED ..")
rom the label for the bait trays. As those trays are not to be sold individually and
traditionally have had text which contrasts ra poorly with the background color, it is
difficult to see much value to having the promotional claims on the tray labels.

3282-74
6.  Our acceptance of the Baroch (2002a) study (MRID# 458121-10) means that the basic label
claims for controlling comimensal rats and house mice are for the bait

formulation and particle size (reportedly 3/16"-dlameter pefiets) used In that study. If that
bait were shown to be used in 3282-74, the requirement for a choice feeding efficacy study
to support rat claims would be met. Due to our lim se acceptance of the rat
placepack-penetration study (MRID# 458121-12) tzns ord (2002c), there would be no
additional efficacy data required to support claims that the same bait would control
commensal rats when used In placepacks made of the particular material that comprised
those tested by Safford (2002c). Still, the data reviewed suggest room for improvement of
this bait

With to house mouse claims, however, we note that data showing the effectiveness
of the 3/16"-diameter peliets against this species were not submitted. Therefore, g

ssible application of the seriously flawed placepack penetration study (MRID# 458121-13)
g;) Stafford (2002f) to the “penetration” part of the house mouse claim is put on hold untl
data from an appropriate choice feeding study are submitted and acce

7. The comments immediately below apply to the labels for the “20/1.0 oz Bait Pack Outer

BToogz" and the “1.0 oz Bait Pack (for mice and Rats)" submitted on November 26,
2002.

2. Change the modified single-feeding claim on the front panel to read as shown below.

Norway rats and house mice may consume a lethal dose in a single night's
feeding with first dead rodents appearing 4 or 5 days after feeding begins.

b. The only “Graphic - Rodent” that may appear on this product’s labeling Is the one that
we Indicated would be acceptable in our letter of january 26, 2002. Only a depiction

of a house mouse may appear on labels for mouse-only “presentations” of this
product.

c. Inthe “NOTE TO PHYSICIAN AND VETERINARIAN" change the sentence
“Contains Brodifacoum, an anticoagulant with a half-life in the dog of | - 4 days” to
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placements must be made In tamper-resistant balt stations. Do not use
this product In sewers. Do not use this product in food or animal feed
areas. Do not contaminate human or pet food areas. Do not place bait
near or inside ventflation duct openings. Do not broadcast bakt.

e Inthe d sentence of the “SELECTION OF TREATMENT AREAS:”
subsection, ¢ “In or beside burrows” to “In burrows"”.

298|

6. Until the form and peliet size of the bait used in this ct s documented to us, we
cannot determine whether any accepted efficacy study is applicable to the product as you
have made It or propose to make It

7. Make the changes listed below to the label for the “12 OZ AND J LB, OUTER BOX"
that was submitted on November 26, 2002.

a2  Change the modified single-feeding claim on the front panel to read as shown below.

Norway rats and house mice may consume a lethal dose in a single night's
feeding with first dead rodents appearing 4 or 5 days after feeding begins.

b. inthe “"NOTE TO PHYSICIAN AND VETERINARIAN" the sentence

“Contains Brodifacoum, an anticoagulant with a half-life in the dog of | - 4 days™ to
which is neither false nor misleading. [f that half-life were correct and

the whole story, there would be no need to continue Vitamin K, administration “for up
to 30 days”. As prolonged prothrombin times and symptom rebound have been
demonstrated for Brodifacoum, treatments for 30 days or more have been needed in
clinical situations. Therefore, the Impression created by the half-life statement (even i
accurate for something like plasma) is misleading and potentially dangerously so.

C Change the “USE RESTRICTIONS:"” subsection of the “DIRECTIONS FOR
USE’ to read as indicated below.

USE RESTRICTIONS: This product may be used to control Norway
Rats, Roof Rats, and House Mice indoors and against the outside walls of
homes, industrial, commerchal, agricultural, and public bulldings. d-Con®
Ready Mixed Baltbits also may be used in transport vehidles (ships, trains,
alreraft) and In and against the outside walls of related port or terminal
bufldings. All outdoor placements must be made in tamper-resistant bait
stations. Do not use this product in sewers. Do not use this product in
food or animal feed areas. Do not contaminate human or pet food areas.
Do not place balt near or inside ventilation duct openings. Do not
broadcast bait.

d.  Delete “in or beside burrows,” from the second sentence of the “SELECTION OF
TREATMENT AREAS:” subsection. This product Is inappropriate for use in
burrows. An instruction to place bait beside burrows might be interpreted by some as
an exception to the requirements which limit external placements to locations against
outside walls and require external placements to be in tamper-resistant bait stations.

e. Note that the two ng sentences which appear directly under the subsection
heading “APPLICATION DIRECTIONS:" are to be used only on the 12-0z box
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Table 1. Rat “1-day” laboratory sfficacy data for “Test Substance Fromula 4-PA-168 (Brodifacoum
50 ppm)”, Replication | (MRID #458121-10).

TEST# 8UBJ.#¢ SEX BAIT EPADIET ACCEPTANCE MORTALITY DEATH

EATEN EATEN DAY
01024 1 M 0.4 227 1.7% 0 -
5 M 18.5 11.8 61.1% 1 -]
10 M 6.2 2.7 21.5% 1 7
11 M 8.8 203 30.2% 1 .}
12 M 0.3 27.3 1.1% 1 ]
13 M 2.9 29.5 9.0% 1 3
15 M 196 0.0 868.4% 1 3
27 M 7.8 21.1 27.0% 1 -]
28 M 6.4 222 22.4% 1 3
30 M 4.3 25.7 14.3% 1 5
Males 10 M 75.2 213.2 26.1% 90% 39
Mean 25.5%
TEST# SUBJ.# SEX BAIT EPADIET ACCEPTANCE MORTALITY DEATH
EATEN EATEN DAY
01024 33 F 59 22.1 21.1% 1 4
M F 16.0 10.6 60.2% 1 4
38 F 179 116 60.7% 1 4
] F 8.2 1668 33.1% 1 3
42 F 55 211 20.7% 1 4
52 F 4.7 233 16.8% 1 é
55 F 12.7 18.9 40.2% 1 4
58 F 37 235 13.6% 1 6
59 F 8.1 234 25.7% 1 2
60 F 0.8 25.7 3.0% 0 .
Females 10 F 835 196.8 29.8% 90.0% 2-8
Mean 29.5%
Both 20 B 158.7 410.0 27.9% 90.0% 2-9
Mean 27.5%
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Tabls 3a. Rat “18-day” lsboretory efficacy data for “Test Substance Fromule 4-PA-168, 3/18- inch
diameler”, Replicstion | (MRID $438121-07), from rew dels shests.

TESTS 8SUBJ.¢ BEX BAIT EPADET ACCEPTANCE MORTALITY DEATH

EATEN EATEN DAY
13790. 9 M o2 1130 379% 1 [ ]
410 11 M 708 ore 51.0% 1 [ ]
21 M 207 378 5.0% 0 -
-} M @3 228 AP, ) 1 7
] M 20.7 1124 150% 1 10
b )] M - ¥ ] na 54.2% 1 7
8 M 108 840 18.1% 1 ¢
» M L 7 ] 48 £35% 1 5
“ M B0 3839 2.0% 1 18
@ M 140 1188 10.0% 1 s
Males 10 M 4319 14304 232% 90% s-18
Mean 278%
TESTS® 8sUBJ.# SEX BAIT EPADET ACCEPTANCE MORTALITY DEATM
EATEN EATEN DAY
13760. [ F 79 25 2.5% 1 7
10 10 F 128.1 09 38.1% 1 ]
14 F 1178 84.7 84.5% 1 8
2 F 452 810 B.8% 1 7
» F 21.7 s 21.9% 1 7
M F 202 1003 10.0% ] 7
» F »8 81.4 LRy 1 -]
2 F 400 S48 S0% 1 5
84 F 882 84.7 812% 1 7
[ ] F a1 23 73.9% 1 8
Females 10 F 8485 6479 50.0% 100.0% S0
Mean 49.4%
Both 20 B 1000.4 20783 3M.2% 05.0% 518
SMean 38.5%

Tabie 3b. Rat"15-day” iaboratory efficacy data for "Test Substance Fromuls 4-PA-185, ¥18- inch
dlamster’, Repiicalion | (MRID £458121-07), from “COMPUTERIZED DATA".

TESTS SUBLS SEX  BAIT EPADET ACCEPTANCE MORTALITY DEATH

EATEN EATEN DAY
13760. 9 M 30 1130 2% 1 8
q102 11 M 519 8789 43% 1 ]
21 M 72 478 2.0% 0 -
23 M 28 029 19.6% 1 7
25 M a3 1124 5. 3% 1 10
3 M 36 78.4 3N2% 1 7
-3 M 108 839 11.4% 1 (]
» L) 39 848 D.0% 1 5
4 M 89 k-\J] 2.5% 1 10
% M 24 1158 2.0% 1 5
Mg 10 M 2128 14303 12.9% 0% 518
Mean 17.4%
TESTS SUBJL.# SEX BAIT EPADET ACCEPTANCE MORTALITY DEATH
EATEN  EATEN DAY
13780. ] F 588 24 88.7% 1 7
4102 10 F 948 808 51.0% 1 9
14 F 827 84.7 402% 1 (]
28 F 302 810 272% 1 7
28 F (X 985 8.3% 1 7
34 F 8s 1003 52% 1 7
3 F 3.1 514 41.4% 1 5
52 F 428 548 4Q.9% 1 5
54 F 812 54.7 52.8% 1 7
[ ] F S9.4 23 72.7% 1 8
Fermales 10 F 4802 8478 415% 100.0% 59
Mean 41.8%
Both 20 8 8728 20779 24.5% 95.0% 5-16
Mean 29.6%
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Table Se. Rat“3-day” laboraiery dais for °4-PA-103, ¥16-nch dlametr peliels®,
Rapiicetion | (Stafford, 2003, MRIDS 45812108)

TESTS 8UBL.¢ SEX GAIT EPADET ACCEPTANCE MORTALITY DEATH

EATEN EATEN DAY
13790, t ) [} 248 a9 72% 1 4
4100 19 M 28 183 58.9% 1 8
19 M 02 4 1% 1 ]
- [} [ V) 749 10.M% 1 7
- M 87 (74 ] 8.2% 1 193
) ] [} 23 148 13.5% 0 .
14 M 172 553 F~Ro ] 1 7
-] ™ 3 Qs 4% 0 .
a7 M 05 [ 3] % ] 7
Malss ] M 1343 072 248% ™% 413
Mean 278%
TESTS SUBJ.$ SEX SAIT EPADET ACCEPTANCE MORTALITY OEATH
EATEN EATEN DAY
13790. [ ] F o4 a1 2.7 1 8
4100 16 F 3.7 »3 D% 1 7
2 F »3 2.1 05% 1 8
24 F L ¥ ] 219 0.0% 1 4
-] F ®2 L Y 84.7% 1 ®
2 F @2 203 0% 1 8
» F ®.1 18.7 T71% 1 11
0 F L} ] B 19.0% 1 ]
@ F 18 7ms 7% 0 .
$2 F 190 49 433% 1 8
L] F 4 219 S% 1 9
Females 1 F 3140 2635 54.4% 1% 411
Mean €H0%
Both 20 8 4483 670.7 40.1% 5% 413
Mean 4.9%

Tabile 5b. Rat “3-day” laborstory efficacy data for “4-PA-18S, V16-inch diameter peliets®,

Replication 1 (Stafford, 2002d, MRID #450121-08).
TEST# SUBL#  SEX BAIT EPADET ACCEPTANCE MORTALITY DEATH
EATEN. EATEN DAY
13780. s M 3 7 18.9% 1 7
4108 7 M 2.1 278 1.0% 0 .
9 M 8.0 "y 10.0% 1 7
17 M 128 708 15.3% 1 8
19 M %6 1 S1.7% 1 6
27 ] 0.8 a9 4.9% 1 7
45 M 33 B2 86% 0 -
51 M 271 815 20.6% 1 S
L) M 32 200 13.3% 1 9
S7 M 272 303 473% 1 S
% M as Q3 52.0% 1 7
Maies 1 M 2142 4N 312% 2% S-9
Mean 27.4%
TEST# SUBJ.# SEX BAIT EPADET ACCEPTANCE MORTALITY DEATH
EATEN EATEN DAY
13780. 2 F 8s 187 71.4% 1 7
4100 4 F 125 253 3.1% 1 ]
10 F a2 207 68.8% 1 S
18 F 48.7 182 750% 1 7
30 F 27 84 4.3% 1 S
M F 28 182 14.7% 0 -
42 F 198 269 425% 1 10
46 F 383 234 82.1% 1 9
S0 F 0.4 200 582% 1 9
Females L F 2r8.1 2048 57.4% 88.9% 510
Mean 352.1%
Both 20 B 4903 879 Q0% 85.0% 510
Mean 385%
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Table 7. Swiss Webster strain house mouse "1-day” laboratory eificscy data for 0.005% Brodifacoum Mouse

Prufe Il (MRID #458121-11).

TEST# CAGE S8EX NO. BAIT EPADIET ACCEPTANCE NUMBER MORTALITY DAYS TO

MICE EATEN EATEN DYING
Replication 1
00040 A M 5 43 16.0 21.2% §
M M 5 X 143 31.0% 5
Subtotal A& M M 10 10.9 30.3 26.5% 10
00040 B F 5 19 9.7 16.4% )
D F 5 3s 14.9 19.5% 5
Subtotal B&D F 10 55 246 18.3% 10
TOTALS AMBD Both 20 16.4 54.9 23.0% 20
22.4%
Repilication 2
00040 C M 5 52 121 30.1% S
| M 5 86 122 41.3% 5
Subtotal C&1 M 10 13.8 243 38.2% 10
00040 L F 5 54 124 30.3% 5
N F S 4.3 14.3 23.1% S
Subtotal L &N F 10 9.7 26.7 26.6% 10
TOTALS C,LLN Both 20 235 51.0 31.5% 20
31.4%

100%
100%

100%

100%
100%

100%
100%

100%
100%

100%

100%
100%

100%
100%
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Pages 139-141 — *Manufacturing process information may be entitled to confidential treatment*
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